Date:  February 17th and 18th, 2011 
Time: 10:45am-11:59am
Grade: ______4_______
Number of students: _____20-26____
SCIENCE
	TOPIC B: Wheels and Levers

	General Expectations:

	· Demonstrate a practical understanding of wheels, gears, and levers by constructing devices in which energy is transferred to produce motion

	Specific Expectations:

	· Compare devices that use wheels and axles and demonstrate and describe their use in:
· Pulley systems (fixed and movable)

	Materials:

	· Dowels 
· Pencils
· Pulleys
· Pulleys worksheets 
· Scissors 
· Spring scales
· Tape to secure string 
· Twine, string, yarn 
· Visual examples of fixed and movable pulleys
· Visual examples of levers
· Weights or loads (ex. flashlights)

	Set Up:

	· Draw examples of a pulley, a fixed pulley, a movable pulley, and three levers on the board
· Cut string (2 long and 1 short per group)
· Tie one long string to load and make loops on one end of both long strings 

	Introduction:

	· Define the word pulley
· A wheel with a groove along its edge, where a rope can be placed. It uses the principle of applying force over a longer distanced and tension of the rope to reduce the amount of force necessary
· Examples of pulleys (crane, flag, sail on boat, curtain rod, blinds)
· Identify vocabulary 
· Demonstrate with drawn examples of levers (force, resistance, speed)
· Just like the levers, if you had to lift a heavy object, a pulley would make it easier however, you can’t lift the load as fast 
· Define the word fixed pulley
· The pulley stays in place and turns as the rope move over it
· Demonstrate with drawn example and real pulley
· Define the word movable pulley 
· The pulley is able to move with the object being raised
· Demonstrate with drawn example and real pulley

· Ask students which pulley they think will be able to lift the most weight with the least amount of effort (raise hands to vote)
· Record student responses under each heading
· Ask students to record their prediction on their own page
· Ask students to give a reason why they think that pulley might use less force 



	Exploration of the Concept:

	· Give each group a load and a spring scale
· Demonstrate how and when to read the spring scales and secure items 
· Demonstrate how to pull on the string, including direction
· Have students weight their load twice for accuracy 
· Record their measurement on their paper  
· Give each group a dowel
· Demonstrate how to hold the dowel against the table
· Show students what 1 foot looks like 
· Have students weigh their load twice for accuracy 
· Give each group of students a pulley and some tape
· Demonstrate how to set up a fixed pulley 
· Have students weight their load twice for accuracy 
· Record their measurement on their paper  
· Demonstrate how to set up a movable pulley 
· Have students weight their load twice for accuracy 
· Record their measurement on their paper  

	Conclusion:

	· Ask students which pulley they now think uses less force to lift the load
· Record their answer on their paper
· Write down whether their original prediction was right or not
· Ask students if someone can explain why they think it takes less force 
· Explain to students that there is actually no advantage to using a fixed pulley. You are simply using your own body weight to move the object and we know this because your rope only moves as far as your object moves off the ground. 
· Explain to students that the movable pulley uses twice as little force than the fixed pulley which means that it can lift twice as much weight. We know this because you will have twice as much rope than the amount the object is lifted off the ground. 

	Assessment/Evaluation:

	· Pulleys worksheet 
· Wheels, levers, and pulleys final test 
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